Introduction
Helicon discharges allow the generation of high density plasmas although operated at low pressure around 0.1 Pa. Here the ion velocity distribution in an argon discharge is studied experimentally. The Helicon discharge is generated by a flat coil antenna operated at 13.56 MHz in an azimuthally isotropic m = 0 mode. The Helicon wave develops as a standing wave confined along the static magnetic field lines between the antenna and the chamber bottom (distance 50 cm). Ion velocity distributions along and perpendicular to the static magnetic field are measured by laser induced fluorescence spectroscopy on metastable argon ions. The velocity distribution measurements are supplemented by probe measurements of the ion density, the electron energy distribution, and the floating and plasma potentials. Possible heating mechanisms for the ions are discussed. Candidates are wave heating, temperature and density gradients, and a double-layer in the divergent magnetic field.
Experimental Results
The discharge for the measurements shown here has been operated in argon at a pressure of 0.1 Pa, an RF power of 1 kW. Pulsed radiation (∆t ˜ 5 ns) from a dye laser with a spectral bandwidth of 0.03 cm -1 and a power density below 1 kW/cm 2 is aligned parallel as well as perpendicular to the static magnetic field. Perpendicular to the laser beam an intensified CCD camera measures the induced fluorescence spatially and temporally resolved. Figure 1 shows the Doppler profiles taken in the axial center of the discharge at different radial positions. Clearly a drift of the ions outwards center of the helicon with a velocity in the order of 300 m/s can be observed. The measurements with the laser in the axial direction along the magnetic field lines show an increasing drift away from the axial center. In parallel also the ion temperature determined from the width of the spectra increases ( fig. 2) . In fig.3 the ion temperature is plotted against the drift velocity showing a clear correlation. Tentatively a square root function is fitted to the data. 
